RAW SEQUENCE LISTING DATE: 06/21/2 002 

PATENT APPLICATION: US/09/980,217 TIME: 11:49:40 



Input Set : A:\Sequence Listing.txt 
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3 <110> APPLICANT: Biotica Technology Limited 

4 Leadlay, Peter F 

5 Staunton, James 

6 Oliynyk, Marko 

8 <120> TITLE OF INVENTION: Polyketides and their synthe; 

10 <130> FILE REFERENCE: IS/BP5858469 

12 <140> CURRENT APPLICATION NUMBER: 09/980,217 

C--> 13 <141> CURRENT FILING DATE: 2002-05-06 

15 <150> PRIOR APPLICATION NUMBER: PCT/GB00/02072 

16 <151> PRIOR FILING DATE: 2000-05-30 

18 <150> PRIOR APPLICATION NUMBER: GB 9912563.5 

19 <151> PRIOR FILING DATE: 1999-05-28 
21 <160> NUMBER OF SEQ ID NOS : 52 

23 <1 7 0>- SOFTWARE: Patentln Ver . 2.1 

25 <210> SEQ ID NO: 1 

26 <211> LENGTH: 30000 
2 7 <212> TYPE: DNA 

2 8 <213> ORGANISM: Streptomyces cinnamonensis 

30 <220> FEATURE: 

31 <223> OTHER INFORMATION: Nucleotides 1 to 30000 of the 

32 biosynthetic gene cluster 

34 <4 00> SEQUENCE: 1 

35 gatcagcgcg gtggcgtcgt cggcgtccag ctcgttctgc gtggcggacg 

36 gtcggcaggc acctcccaga cccggcggcc cggcacgaag cgggccgagg 

37 ctgggcgtag gtgtccacgc gggcgcgttc gacctccttg acctgcttga 

38 gtcgatgccc ttctcgtcga cgacgtaacc ggaggagtcc gaacacgtca 

39 gcccagggcg gcgagcttct ggatggtgta gatggcgacg ttcccggagc 

40 cgccgtccgg ccttcgaggg tctcgccgcg ctcacgcagc atcgccgccg 

41 gttgccgtag ccggtcgcct ccggacggat cagggagccg ccccagttgc 

42 ggtgaggacg cccgcctccc agcggttggt gatgcgccgg tactgaccga 
4 3 gatctcccgg ccgccgacgc cgatgtcgcc cgcgggcacg tccgtgtgtt 
44 ccggtacagc tccgtcatga acgactggca gaaacgcatg acttccgcgt 
4 5 gcgcgggtcg aagtcgctgc cgcccttgcc gccgccgatg ccgaggcccg 
4 6 cttgaagatc tgctcgaagc ccaggaactt gatgacgccg aggttcaccg 
4 7 gcgcaggccg cccttgtacg ggccgagggc gctgttgaac tccacccgga 
4 8 gacccgcacg cgaccgtggt cgtcctgcca cggcacccgg aagacgatct 

49 ttcgcacagg cgctcgatca ggccggcttc ggcgtactcg gggcgagccg 

50 cgccagggtc tcgaggacct cgcgggcggc ctggtggaac tccggctggg 

51 gtgttcgatc tcggtgagca gctgggagag tgctgtcttc tgcgagagag 

52 gtcgggtcgc gtggtcaaag gagccctttc tggcacggcc ggcgtaggcg 

53 ttgccgtgcg cagggagacg ctcgagccgc aagtatgacg cgcatgtaaa 

54 agccccccgg tccagggagt gaccaccatg cgagaccggg ccaccggtag 

55 ccggcctgcg gaccccgtgt cacttccggc tcgcggccag gggtgccgcc 



T 



monensin 



gcagcgcgat 
cgccgcggcg 
ggaggtccag 
cggcgttggc 
cggacacgac 
cgaagaggac 
ggcccttgcc 
acagatagcc 
cgccgatgtg 
cgctgcggcc 
tcagcgcgtt 
acgggtggaa 
agccgcggtt 
ggcgctccgg 
cgatgaccgg 
ccgggttgcg 
ctgtcttcgt 
ctcggcgccg 
cacagcgacc 
ggccaccggt 
cggcggaccg 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 
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56 aatcggcgga ggcggccagc agtggcatgc ggacggccgg gctgggaatg cggttctggg 1320 

57 cgtgcagcac tcccttgatc accgtcgggt tcggttcggt gaagagggcg gcggaaaggc 1380 

58 gggcgaggtc ggctccgaga gcgcgggcgg gtgcggcgga gccgcgtcgc cacagcgcga 1440 

59 tcatctcggc gtagtcggcg gtacgcagat tggccgacgc cacgattccg ccgtgggcgc 1500 

60 ccgcagcgac cagcggcgag aggacgatgt cgtcaccgcc gagcacggcg aagccgggca 1560 

61 ggggcgagtc gagcaactcc atggtggtcg ggtcgatcga gccggtcgcg tgcttgatgc 1620 

62 cgacgacctc cggcaggcgg ccgagtgcgg tgatcgtgcc cgcgccgagc gtctgcccgg 1680 
6 3 tgcggtaagg gatgtcgtac acgaccaggg ggaggccgcc gtgctcggcc agcgcggcga 174 0 

64 aatgagccag ggtccccgct tccccggggc ggatgtaggg cggcgcgggg accagcgcgg 1800 

65 cggcgacgtc accccgggcc gccagctctc gcagggccgt gatggcggtg gcggtgtcgt 1860 

66 tggtgcccac cccgacgatg agcggtgccc cgtgtgcccg gcacgcggcc gagcagacgc 1920 

67 ggatcaccgt ctctctctcc tcggcggtca gtgtggcggc ctcggcggtc gtaccgaggg 1980 

68 cgacgagccc ggaggcgccg gccgacagcg cctcgtcggc gagtcgggcc agcgcctcgg 2040 

69 gggccaggcg cagatcgtcg gtgaacggag ttaccagggg gacgtacagg ccgttgaaga 2100 

70 gcggttcggt ggtcggttcg aggctcgatg cgagggtcat gctcttaccc tggcccacgc 2160 

71 cactcggtag atccatttca gattcctgcc gtcacaccta agctgaactt atgctcgatg 2220 

72 tccgtcgcct ccatctgctc cgcgaactcg accggcgggg caccatcgcc gccgtggccg 2280 

73 aagcgctgac cttcaccgcg tccgccgtct cccagcagct cggcgtgctg gagagggagg 2340 

74 cgggcgtgcc gctgttggaa cgcagcggca ggcgcgtggt cctcacgccc gcaggacgct 2400 

75 ccctcgtcgc acacgccgac gcggtgctga accgtctcga acaggcggtc gccgagctgg 2460 

76 cgggcgcacg ggacggcatc ggcgggccgc tgcgcatcgg gacgttccct tccggcggcc 2520 

77 acaccatcgt ccccggcgcg ctggccgaac tggcctctcg tcaccccgcg ttggagccga 2580 

78 tggtgcggga gatcgactcc gcgcgcgtct ccgacggtct gcgggccggt gagctggacg 2640 

79 tggccctcgt acacgactac gacttcgtac ccgcgacgcc ggacacgacc gtggacgagg 2700 

80 tgcctctgct cgaagagccg atgtacctcg tcacccatgc cgcggacact gccacggact 2760 

81 ccggctccgg gagcacactg gcagcgctgc tcgggccctg tgccgaggtt ccgtggatca 2820 

82 cggcgcggga cggcacgacc ggtcacgcga tggctgtacg cgcctgtcag gccgccgggt 2880 

83 tccagcccag gatccgccac caggtcaacg acttccgcac ggtgctggct ctggtcgccg 2940 

84 ccgggcaggg ggccgggttc gtgccgcgga tggccgccga gccgagcccc gcgggcgtgg 3000 

85 tgctcacgaa gctgccgctg ttccgtcgct cgaaggtcgc gttccgtgcg ggcggcggtg 3060 

86 cccatccggc gatcgccgct ttcgtggccg cggcgacgac ggcggtcgaa cgcatggcgg 3120 

87 gttcacgagg cccggccggc ggctctgagt gaaccggccg accgtgggaa tgtgtgtgcc 3180 

88 ctgggccgca ccattcgtgg cctggtgacg tcctggcgac gtcctgacgt cctgatgtcc 3240 

89 gaacgagaag gcgattttcc gcgatggccg atgacgcgta cctgttcctc ctccccgacc 3300 

90 ggcacccccg actgggagcg gccctcgccg ccgtcggtgc cttggaatgc acggaaaccc 3360 

91 ctgcggtgca cgcctggttg caggctcatg aggcctccgt gtcctcggaa caggtcagga 3420 

92 ttctgcccgc cgatgccgag acactcatcc cgaaggacgc cgagcggctg ccggtgccgt 3480 

93 tgagcgagga ggaggcgctc aaggtcgagc aggagtgcgc gccccagacc gtcacggaca 3540 

94 tggagagcga actgctcgcg ttccgggaga cgacccagga ctggcaggcc ctcgtgcacc 3600 

95 gggccctgac cgcgggcatc cccgcgcagc gcatcgcccg gctgaccgga ctcgacccgg 3660 

96 aggagatcgg ccgcctgtag gcgctagcgg ccgcccagtg cggacaccag gatggcgacc 3720 

97 gtgacggtgt tgaagacgaa ggcgatgacc gtgttcgccg ccacggtccg tcgcatgtcg 3780 

98 cgtgaggtga cgtcgacatc ggtggtgccg aacgtcgtca tcgcggccag ggcgaaatag 3840 

99 acgtagtcgg cccaggcggg actccgctcc ccggggaatt ccagtgcccg ctcgttctcc 3900 

100 acgaggttgt cggcctggaa ggtgacggcg aaggccacga ccacgcagat ccaggcggcg 3960 

101 acgaccaggg cgagcgccac cagggtgcgg gggagcgcgg agaaggtggt gctgaggtgg 4020 

102 ccgggaagcc acagcaccgc caccaccagc gcggcagccg cgatgaagag cgaacccccg 4080 

103 gggccgggcg cggttccgag gacgtaacgc tgcaggaatg tgccgcgggc ttcgcgccgc 414 0 

104 gcccaggagc ggacctgctc cggagcgacg ctcacgaaga cggtcatggt gatggcgagg 4200 
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105 tagggcagca ggtaggcgaa gaagacgagc acgccgacat ccgctgccga aatccgcacc 4260 

106 acggcgtcga tggggaggac cactgccgcg cacgccgcga cggccaggct caccgccgac 4 320 

107 cggcgccgtt cggaaagcca gcgatgcacg gacgagcctc tctggtcggg cgtcgggcct 4 380 

108 cgtgtgatcg tgaccggctc cgcgcccgcc gaaagcgcgg tgcgatctcc tgccctcgaa 4440 

109 cgagcgaaac gcttgcgccg gaaagcctcc ctgctgatgc cgacggcggc ggcagtggct 4 500 

110 gcggatgcgg atcgtgcgct gtgccctgac cctggatggg gggaggaacg cagagaggca 4 56 0 

111 ggtgcgccca tgacggtcat ggacaagctc aagcagatgc tcaaggggca cgaggacaag 4620 

112 gccggccagg gaatcgacaa ggcgggcgac ttcgtcgacg ggaagacgca gggcaagtac 4680 

113 agcggtcaag tcgacacggc ccaggacaag ctccgggacc agttcggctc ggatcagcag 4740 

114 gagcctccgc agaggtaggc agcgtcaggg cggaatcggt ccgggcgacc gctgaccgct 4800 

115 gatgcagatg ccgcagacgt cggccccgca ctcctccggg taaatcggag cgtaggcggg 4860 

116 gccgacgtgt gcgcgtgcgg cctcgtctct gccgcccctc tccgccccgt ctctggcccc 4920 

117 ttggtgccag tctgacggga aaatggcacc acttggtgcc acgcatgtgc catgatggcg 4980 

118 tcatcgagag cgcgctgccc cgactcgcgg gcaggaaggg cgcgttccgc ggagtcggcc 504 0 

119 gtcggagggg ttgcatcatg gggacagcac agagccagga gcaggccgcc gcgcccggtg 5100 

120 cctgcgccgc cttcgtccgc ttcgtgctct gcggtggcgg agtgggcctc gcctccagct 5160 

121 tcgccgtggt cgccctcgcc tcctgggttc cctgggcgct ggccaacgcc ctggtcgccg 5220 

122 tggtctccac cgtcgtcgcc accgagctcc acgcccgctt caccttcggt gcgggcgggc 5280 

123 gcgcgacctg gcggcagcac gcgcagtcgg ccgggtccgc ggcggccgcg tacgcggtga 5340 

124 cctgcgtggc gatgttcgtc ctgcagcagc tggtggcggc gcccggcgcg gtgctcgagc 5400 

125 aggtcgtgta cctgtcggcc tccgcgctcg ccggtgtcgc gcggttcgtg gtgctgcgcc 5460 

126 tcgtcgtctt cgcccggaac cgctcgctgc ccgccgcggc cgccgtgcgc accgcgcgtc 5520 

127 ccgtgcgtcg cgtgccggcg cccgtgcccg cgaccgtggc ccacgccgca tcgcgcccgg 5580 

128 ccggccccgc ggcgctctgc cccgccgcat gactccgtgc ccgcatgttt gtgcccccgg 5640 

129 tgctccgtgc gtccgggggc ggggtgggcg tcgtgcccgg gtggtccagg ggtcacgcgg 5700 

130 tggtgtgtgc cagttcctgg ccgaggtggt gggcgagctg tgcgggcgtg gggttctcga 5760 

131 cgatggcgac catcgcgatc tccatcccgg tcagcgtcat cagtgtcttg gtgagctcaa 5820 

132 gggcggtgag ggagttgaga ccgttctcga ggaagttgct gtcgtcgctg agggtggtgt .5880 

133 tcagaagggt gccggcctgg gtgcggatgg tgtcggtgag gagcttctcg cgctcctcgg 5940 

134 gggtggccgc ggcgagctgc ttctccagct cggtggcgtc ctggccggag gtgtggtcgg 6000 

135 tgctggtcat gactgctcct gtgtgagtga ggtgttggcg ggggtcacac cgcggcgtgc 6060 

136 gcggtgtggt cgtgcagcca gtaacgcgtg gcctggaagg agtacgtcgg gaggtcgatg 6120 

137 gtccgggggt ggggggtgcg ccggacgaga ggggtccagt cgacggtgcc gcccgtggtg 6180 

138 tgaagccgcg cgagggcggt caacagggcg cttacggcgg aggtttgcgt gccttccggt 6240 

139 gagagcgcgc ccaggtggag aagcgtgtgg gtctcggggg tggggggtgc ggtgggggcc 6300 

140 ggcgaggtga ggtggtggtg ccagtagtcg gcggaggcga tgggggtgtc ggccggggca 6360 

141 gtgctggtga gcgtgagcgt ggcgcgttgg aacgtcagct gcttcagcac gggctcgtag 6420 

142 gcgtcgggcg gagccggttg ttcaccctcg gcggcctggg cggcagcggc gtgggcggcg 6480 

143 gccaggcggc acgcgtcgtc gagggtcagg attcccgcgg cgtacgcggc ggcgatgtgg 6540 

144 ccgacaccgt cgccggtgag ggtgtggggg cgtacccccg tttccaggag cagccgcgcg 6600 

145 agcgcggtgt ggaccgcgaa gcgcgccagt tcggagtggg gagtggggag gggagtcggc 6660 

146 agatgggtgt cgaggagcgc gcgcgcttcg tcgaaggcgg acgcgaagag cgggaacgcc 6720 

147 gagtggaact cggcacctcc gaaagccgcg ccgaatgtag cgccgaatgt cgcgccgggt 6780 

148 ttggctccgg gtgccgcccc cgtcgtcacc ccgtcggccg ggcggccgtc gaagtgccag 6840 

149 gcgatcttct tcgggccggc cccgggcgtg gacctgacca ggtccgggtg gtcctctccg 6900 

150 gcggccaggg cgcgggcggc ggcgaggagt tcggtgtggt cggtgccggt gaggacggcg 6960 

151 cggtgttcca gggggctgcg ggtggcggcg agcgagtagg cgacctcggc gggggagggc 7020 

152 gcggggtcgg tggccgccag gtgggtgacg agggccttcg cctgtgcccg cagggcctcg 7080 

153 ggtgtacgag cggacaggct ccaggccacc gggagttccg gggcaacggg cgacgtctgg 7140 



file://C:\Crf3\Outhold\VsrI980217.htm 



6/21/02 




Page 4 of 7 



RAW SEQUENCE LISTING 

PATENT APPLICATION: US/09/980 f 217 



DATE: 06/21/2002 
TIME: 11:49:40 



Input Set : A:\Sequence Listing.txt 
Output Set: N:\CRF3\06212002\I980217.raw 



154 tcgcgggcgg catccggcac cggagcctcg tccaccggcg gctcttcgag gatgaggtgc 7200 

155 gcgttcgtgc cggacgtggc gaaggcggag atgccgaccc ggcggggctc ctcgcggcgg 72 6 0 

156 ggccagtcga ccgcctcggt gagcagccgt accgcgccct tcttccaggc ggcgaggggc 7320 

157 gtcgggcggt cgacgtggag ggtcggcggc agggtgccgt gccggaacgc ctggaccatc 7380 

158 ttgatgagcg cggccgcacc cgcggccccc tgcgtgtgcc ccgtgttgga cttgacggag 744 0 

159 ccgagccaca ggggccggtc gggggagcgg tcggcgccgt aggtggcgag gagggcctgg 7500 

160 acctcgatgg cgtcgccgat gggggtgccc gtcccgtgcg cctcgacggc gtcgatctgg 7560 

161 tccggggtga gcccggcgtc ggcgagggcg gcgcggatca catgctgctg ggaggggccg 7620 

162 ttgggggcgg cgaggccgta tccggcgccg tcctggttga ccgcggagcc gcggatgacg 7680 

163 gcgagcaccg ggtggccgtt cttcctggcg tcgccgagcc gctcaagcag gacgaggccg 774 0 

164 acgccttcac cgaggcccat gccgtcggcc gcggcggcga acggtttgca acggccgtcc 7800 

165 tgcgcgagcg acttctggtg ggcgaaggcg tggaaggtgt gcggcgtcga catgacggtg 7860 

166 ccgccgccgg cgagggcgag gccgcactcc ccgcggcgca gcgcctggca ggccaggtgg 7920 

167 agggcgacca gggaggacga gcaggccgtg tccacgctga tggcggggcc ctcgaggccg 7980 

168 agggcgtagg cgatgcggcc ggagacgagg ctgccggacg tgccgccgcc cagatagggc 804 0 

169 agcagctcgt cgggcgcggt ctcgagccgt gtcgcgtagt cgtgcccggt ggcgccgacg 8100 

170 tagacgccgg tgagggtgga gcgcagggtg tgcggggcga tgtggccgcg ttcgacggtc 8160 

171 tcccacgcga ggtggagcat gaggcgctgg aggggttcgg tggccacggc ctcggtgtcg 8220 

172 ctgatgtcga agaagcccgc gtcgaagccg gccgcgtcgt ccaggaaccc gccgagctcc 8280 

173 gcgtacgggc gttcctcggg gagttcccag gcgcggtcgt cggggaagcc ggtgacggcg 834 0 

174 tcgcggccct cggacaccag atcccacagg tcgtccgggg tgcgggtctt gccgggcagc 8400 

175 cggcaggcca tggagacgac ggcgatcggc tcgtgctgtg cggccttcag ttcgcgcagc 8460 

176 tgctgctggg cctggtggag ctcggccgtc gtccacttga ggtattcgac gagcttctct 8520 

177 tcgttcgcca cgggaatggt cagccttcct gttctcgcgc gtgaagcctc aggtgggacg 8580 

178 aggtcgggca aggtgggcag gcaggagccg cgcgctgtgg gtgccagggt cgccgcggct 8640 

179 gcttaagcgg gtctaactcc cgccttgccg ccgggcatcg cctcgcacga gcgggccagc 8700 

180 agcaggaggt cggcggcgat ctcgtcgggt gcgccggcgt gcagatcgtg gtcggagccc 8760 

181 gggtaccagc gcacgctcac ctgctccagg gccgcctcgg cggcggccac ccaggcccgt 8820 

182 acctggtcgg acagttgggg gatggcgggg atgaggggca gcagccgcac cggcacggtg 8880 

183 accttgggat accagtcggc cggtgcctcc cgttgcaggc cggcgacgat cgacatgacc 8940 

184 tgtgtcgagg tcaggcgggg gatgagcagg ccgtccggcc cgacgcggta gtccgccagg 9000 

185 cgtgcctcga tggacgtggg cgaccagtcg ggatgggtgg cccgcaggta ggcgcgcatg 9060 

186 tcggcggcgc tggtggtgcc ctgctgggcg cgccggacca cgtcggcggt gcgctcccag 9120 

187 aaggcgcgca tcaccggtcc gtcgaactcg taccagccgc cgtcgatcag ggcgagaccg 9180 

188 gccaccaggt ccgggtgctc ggccgccagg cgcagcgcga ggtgcgcgcc ccaggagtgc 9240 

189 ccggccacca gtgcgccgga caggtcgagg gcggtgacgg ccgccaccag gtcggtgacg 9300 

190 accgtcgcgt tgtcgtaccc gtcgggcggg gtgtccgact cgccgtggcc gcggtggtcg 9360 

191 acggcgtagg ccgggtgtcc ggcggcggcg agacgggcgg cgacctcgtc ccacatccgg 9420 

192 gcgttcgaca gcatgccgtg cagcagcagg aacggacggc ccggggctcc cggcccgtcc 9480 

193 gcgggccggt acctgacatt gagggagacg gtctgcgaca cggggatgcg gaggttcttc 9540 

194 acaggcgggc ccttgtgatc ccttgtgctg ggggaggaaa gcgggggcgg cacgctcagg 9600 

195 ggcgctgcgc ggtcgcgaag atgtatccga gctcgggcat cttgccgagg gccgcctggt 9660 

196 tgtgcaggaa cagctcgtat ccctctacgc cgatgatgtc gacgtactcg tcccggtggg 9720 

197 cgcggatcca ctcgacgtaa ccgtcgtagg tcttggcggt ctcgcgggtg atgtcggtca 9780 

198 gttcgaggac ggtccagccg gcggcgcgga agatgtcggg gtagtccccg atgtcggtga 9840 

199 gcgcggcgta gatcgtggtg tcgctgacgg tggcggtccg gggccggctg ggatcggggt 9900 

200 tgaggtagac catgtcggcg atcggcatcc gcgcgccggg cttcacgacg cggtgggcct 9960 

201 cggtgagcac ctgctgcttg tccggcatgt gcagcatgga ctccagggcc cagcagtggt 10020 

202 cgaaggagcc gtcgtcgaac ggcaggttca tggcgtcgac ctgctcgaag cggacccggt 10080 
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203 cggcgaggcc 

204 agatgccgac 

205 cgcagccgat 

206 cggtcatctg 

207 agccgtagtg 

208 agtagtggcc 

209 tggtcgtcgc 

210 ccacccccgc 

211 ttgacgcgtt 

212 ctagatattg 

213 ggtggtgggc 

214 tcctgagcct 

215 agtggttcgt 

216 tcggtgaccg 

217 cctcgctggc 

218 tcggtctggg 

219 ccgacgagga 

220 cgctcggccc 

221 tgatcaacgt 

222 ccaaggccaa 

223 tcgccgcgct 

224 cgctggtgcc 

225 gggtggcgga 

226 ccatgctcgg 

227 actaccaggc 

228 tcggcggtct 

229 agaccgcggt 
2 30 cggacgtcag 
231 tcggcatcgc 
2 32 ccggcgtcgg 

233 ccatcctcgg 

234 ccgagcaggc 

235 cgatcaagtc 

236 tggtgctcgt 

237 tgccccgcca 

238 acgcagtctg 

239 aaggccgcga 

240 accatcgagc 

241 gcgaccaagc 

242 caggcccagt 
24 3 ttgcaggaca 

244 tccgagccgg 

245 agtgagcagg 

246 accggagccg 

247 atggacttcg 

248 ccgaaggggc 

249 cggccgtcgc 

250 aagagacgac 

251 gctccggctt 



Input Set : 
Output Set: 

ggcctcgcgc 
cacctcgacg 
gtcgaggacg 
gaccatggcc 
cagattgccg 
gatgtcgctg 
gttcttcgtc 
ccctcaaaag 
ccatacggaa 
agctctcttt 
cgtcggtgct 
ggcgttgccc 
gacgtcgtac 
gttcggacgc 
ctgtgcctac 
cgccgcgctg 
gcggccgaag 
gatcctcggc 
gccggtggtg 
ggaggccaag 
gacctacggc 
gtgcatcggc 
cccgctggtc 
caccgtcatc 
ggtcctcggc 
gctcgtgggt 
cggcatcggc 
cagcggcacc 
cctgccgacc 
atccggcgtc 
ttccatcctc 
acacggcgcg 
caacggactg 
ggtctccggc 
tgttggtcag 
accagggcaa 
ttcagcggga 
agatcgccga 
aggacctggt 
cacccgacct 
tcagcgagca 
agctctgggg 
tggccaaacg 
tgttcggagt 
cgaccacgct 
gggcgcacac 
gtacgacccc 
cgcacgcggc 
ccctcgacgg 
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gcccggcggt 
tcgcgggcgc 
cggtcgccgg 
tcgtcgaacg 
tctccgagct 
ggctcggggg 
acggcttcag 
cccctatggg 
cgggtggtac 
aggaggtcga 
ctcgtactcg 
gccatggccg 
acgctggtgt 
aagaaggtcc 
gcgacgtcct 
atcatgccga 
gccatcggag 
ggctacctgc 
atcctcgcct 
ccgttcgaca 
gtgatccagg 
ggtctgctcg 
gacctctcgc 
aacttcacga 
accgacgcga 
gtgacggtcg 
ttcgccctcc 
ggcctggcgg 
gccatggacg 
aaccagtcca 
aactccggct 
gtcaaggact 
gccgactcgg 
ggcctcggac 
agcaccgcca 
aacagtgcct 
ggcggtgcgc 
agccgccgag 
cttctcgcac 
gacgccgatc 
ggaactggcc 
cgccagcctc 
ggccgggcgc 
gatgctccag 
ggacgaggca 
cacagagccc 
cgcgccccgg 
cactgttccc 
agcacgccag 



tgccgcgctc 
gggccagctg 
gggccgggtc 
tggcctgctg 
gagtcatcag 
cgacggtctt 
cgtcaccgtg 
ccctcctcga 
ccctccgaaa 
ctcccatgtc 
cctcgatggt 
acgacctcgg 
tcgcggccgg 
tgctcaccgc 
ccggcacctt 
cgacgctgtc 
cggtggccgg 
tcaaccactt 
tcctcgcggt 
tcggcggcct 
gcggcgagaa 
ccctcgtgct 
tgttccgctc 
tgttcggcgt 
tgggcagcgg 
ccaacaaggt 
tcgccgccgc 
ccgcctggac 
ccgccctcgg 
tccgtaccct 
accgcggcaa 
ccgtcttcgg 
tgcgttccgc 
tgctgggtgt 
agacagcaga 
ggtctgagag 
ttgttcaggg 
gtcgctccca 
gactacgatc 
caggccgagc 
ctgcagcgcg 
ggcaacatcg 
gacccgcggg 
gtctcgatgg 
ctccactacc 
gccccggcca 
attcccccgc 
ccggctgccg 
gggtctgtcc 



gacctggcgg 
catggccggg 
gaggcggcgg 
ctcgccgccg 
gtcgaagacc 
gttcaccgtc 
cggcggcagg 
ccgcccctag 
aaaatgagag 
tgctgatctg 
cgtgggcttc 
cgcgaacaac 
catgatcccg 
cctggtgatc 
catcggcgcg 
gctgctgccg 
tgcggcgatg 
ctggtggggc 
ctccgcctgg 
ggtgttctcc 
gggctggacg 
gttcgtgatg 
ggcccggttc 
gctcttcacg 
cttccggctg 
cgccaaggcc 
cctgttctac 
cgcggcctac 
cgcgctctcc 
cggcggcagc 
gctcgacctc 
cggcctcgcg 
gtacgtccac 
ggtgctggcg 
atctgagcat 
aacgcaagaa 
aacagggcta 
gcaccgtctt 
tgcccttcgc 
ggcaggccat 
agcggttcgt 
gccagaccat 
accccgcggt 
actgggccaa 
tggaagacct 
gacgtcgtac 
ggggcgcggg 
cgtccggtcc 
ggccctctcc 



gcgctgacgg 
gtgccgttgc 
atcatctcgt 
tcgaaccagt 
ttgtggtcgt 
gggggcttct 
cgccacaacc 
ggagctgctc 
tacgctccca 
ggtgcgcggc 
gatgtgacga 
gtcgagctgc 
gccggcatgc 
ttcggtatcg 
cgtgcggtgc 
gtcatgttct 
ctcgcctatc 
tccgtcttcc 
ctgcccgagt 
agcgtcggtc 
gacgtcacca 
tgggagaagc 
acctccggca 
atgccgcagt 
ctcccgatgg 
ctcggcccga 
ggcgccacca 
ggactcggcc 
gaggactccg 
ttcggcgcgg 
gacggcgtgc 
gtggcccggg 
gccctggacg 
gtggtgtggc 
gaagccgcag 
ggcccggacg 
caccgccacg 
ccgctacttc 
gatgatggtc 
ccgctcgatg 
cctgattctc 
gcagatcatg 
ccgcgcctac 
cgatccggac 
gcggccctga 
gaggcgccat 
gtcaagggaa 
aacctggcgt 
cggcggctcc 



10140 
10200 
10260 
10320 
10380 
10440 
10500 
10560 
10620 
10680 
10740 
10800 
10860 
10920 
10980 
11040 
11100 
11160 
11220 
11280 
11340 
11400 
11460 
11520 
11580 
11640 
11700 
11760 
11820 
11880 
11940 
12000 
12060 
12120 
12180 
12240 
12300 
12360 
12420 
12480 
12540 
12600 
12660 
12720 
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12900 
12960 
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Input Set : A:\Sequence Listing.txt 
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L:13 M:271 C: Current Filing Date differs, Replaced Current Filing Date 
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